
Energy Scale References

D0 Escale references:

•Nim article (hep-ex/9805009)
•Other D0 talks/notes: www-d0.fnal.gov/daniel/jesgroup/jesgroup.html

Other sources of interest: 
•CDF Z->B-BBAR (Jets + tracks) 

•http://home.fnal.gov/~dorigo/thesis.ps
•http://home.fnal.gov/~dorigo/jet_corr.ps

•ALEPH Energy Flow NIM A 360 (1995) 481 



Q1: What’s a Jet?
all jet analyses must begin with this question

After defining the jets (choosing algorithm) the scale may be choosen

Energy Scale
A: Equivalence of particle Energy to Detector Energy

Momentum Scale
B: Equivalence of particle Momentum to Detector Momentum
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Leakage?
Single Particle Response

EM Shower
HAD Shower

Jets are ~ <1/3> EM-like, increasing with ln(E)

Jet response in hermetic detector
CLT at work…

EObs ETrue

Jet scale moves <Eobs> to <Eobs> 
And ideally reduces overall σ

σObs



Back to Q1: What’s (in) a Jet?

(ULE)

(ULE)

For some recent
studies of ULE in
various MC and data
samples see:
Fermilab-Pub-00/297
contrib. of
Field&Stuart



Offset Correction
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Subtraction of ULE (+noise & pileup)
Complicated by zero suppression effects
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=Detector uniformity corrections

Central Eta

Forward Eta

Sweep

Di-jet balance
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A more detailed look at Response
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Sample probability distribution for fit
parameters:
This distribution contains information
for allowed response shapes and their
relative likelihoods

Outer bands - 68% CL, all params. free
Inner bands - 68% CL, 1 param. free

Energy (GeV)



Showering
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Particles emitted inside cone, but
depositing energy out of cone in
detector

Opposite effect can also occur leading
to energy showering into cone

Transverse shower shape, 100 GeV pions



Showering
Method:
• Test your MC against jet and single particle profiles
• (un)Correct particle-level jets for detector response to get the

detector energy associated w/the particle jets
• Compare fraction of this detector energy that lies w/in the jet cone

(in the detector) to total detector energy

This compensates for energy showered into/out of the cone.

But…             MPF method bias effects can cause double correction
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Missing ET in direction of photon
can be biased by widely
showering jets

Solution involves some ‘tuning’ of limits for following particle showers 



Some words about RunII

New opportunities w/ E/P measurement from tracker may be helpful for
lower PT jets – MPF method still superior for high PT

Determine offset corrections from MB data + MC jets

Revisit solutions for MPF bias in showering correction

Separate b-jet scales (Z->b-bbar, gamma+bjet)

Work underway on EFLOW type corrections


